Students will
ISSLive! 
Lesson Development
This problem is part of a series of problems associated with the International Space Station Live! (ISSLive!) website at www.isslive.com.
Teacher Preparation
• Review the Command and Data System information on the ISSLive! website.
This may be found at the Operations tab, under Core Systems.
• Review the Communication Radio Frequency Onboard Network Utilization Specialist (CRONUS) Handbook, paying specific attention to how commands are sent from the Mission Control Center (MCC) to the International Space Station (ISS). This handbook may be found at the CRONUS console position in the 3D Mission Control Center environment (under the Interact tab, then Explore Mission Control).
• Review the CRONUS console display in the 3D Mission Control Center environment and the live data associated with the Standard Command Counts data (indicated by the red arrow on the CRONUS console display graphic below). The displays may be accessed by clicking on the console screens.
CRONUS Console Display
Post Conclusion 6. A SOLUTION KEY (Appendix A) is provided below using data that is typical for normal operations of the Command and Data System. Students' answers will vary depending on the actual live data. 7. Have students discuss their answers in small groups or with the entire class and tie back to the original question: How does the Mission Control Center (MCC) command the computer systems and the activities onboard the International Space Station? 8. Ask students to explain the Command and Data System and the data they used in their calculations. 9. Assessment of student work may be conducted by using the provided Scoring Guide (modeled after AP Free Response Question scoring).
Extension
Other possible uses for the ISSLive! website, focusing on CRONUS and the Command and Data System:
• Students can return to the data and observations to construct a 95% confidence interval to test the likelihood of their sample data results and perform the hypothesis test. This provides continuity in the students' statistical analyses.
• Revisit the CRONUS console position to check the live data at different times of the day, or when specific activities are scheduled, such as a reboost or spacewalk. (Check the timeline 
Student Research
• Review the Command and Data System information on the ISSLive! website. This may be found at the Operations tab, under Core Systems.
• Review the CRONUS console display in the 3D Mission Control Center environment and the live data associated with the live data associated with the Standard Command Counts data (indicated by the red arrow on the CRONUS console display graphic below). The displays may be accessed by clicking on the console screens.
• Review the interactive activity at the CRONUS console position in the 3D Mission Control Center environment by clicking on the satellite on top of the console. This activity demonstrates how the communications network is used to uplink commands to the ISS.
Student Assignment
The number of commands that are uplinked from the MCC to the ISS is recorded by the MCC and displayed on a CRONUS console display. The command uplinks count from the MCC to the ISS is dependent on the activities currently being performed onboard the ISS.
Visit the CRONUS console display in the 3D Mission Control Center environment and view the standard commands received.
1. Record the number of commands every two minutes for a twenty-minute period.
Below is a list of sample data points for the number of commands uplinked (data sent up from the MCC to the ISS) every two minutes using a recent download of commanding activities.
Assume the following number of commands every two minutes for a period of twenty minutes from the CRONUS console display:
ISSLive! ii.
Extreme decreases in commanding activity should correlate with activities such as Extravehicular Activity (EVA), crew sleep time or during loss of signal.
2. Typically, an average of 3.8 commands is uplinked to the ISS every two minutes. Perform a hypothesis test for your sample data.
a. State the nul : l hypothesis and alternative hypothesis for the test.
°1
Null hypothesis: The mean number of commands uplinked every two minutes is less than Alternative hypothesis: The mean number of commands uplinked every two minutes is greater than 3.8, per the sample data.
b. Determine the 95% confidence interval estimate for the true mean number of commands uplinked to the ISS per two-minute interval.
Level of significance = α = 0.05; therefore the critical value t = -1.833
n 10 c. Based on the above information, fail to reject or reject your alternative hypothesis. Justify your answer.
I must reject the null hypothesis due to the test statistic falling outside the critical region to the left of t = -1.833.
The ISS is manned 24 hours a day, 7 days a week. It requires daily maintenance and operation of the onboard systems, which is controlled by the Mission Control Center.
Student Research
Student Assignment
ISSLive! a. Based on the recorded number of commands, construct a sample distribution.
b. Display the distribution using a histogram (through Microsoft Excel® or another statistical application).
c. Determine the direction of skew of the frequency distribution.
d. Use the frequency distribution to determine:
i. the central tendencies.
ii. the standard deviation.
e. Construct a boxplot based on the data and determine the interquartile range of the distribution.
f. After analyzing the distribution of the boxplot, visit the Crew Activities Timeline. Based on the timeline and command uplinks, explain any activities that could account for the distribution of the data. Explain your answer.
